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THE CENTER AT A GLANCE

The m ssion of the EPA-supported Environnental Research
Center at the University of Texas at E Paso (UTEP) is to
establish and nai ntain a coherent program of educati on,
outreach, and research to support anal yses and renedi ati on
of critical Superfund-related environnental issues. The
princi pal reasearch enphasis has been on the detection,
assessnent and eval uation of the risks to human heal th of
hazar dous substances and the detecti on and renedi ati on of
hazar dous substances in the environnent.

The Center is integrated into UTEP s existing Center for
Envi ronnent al Resour ce Managenent (CERVM. CERM provi des
uni versity-w de coordi nation of outreach, service,
education, policy, research, devel opnent, and technol ogy
transfer activities that focus on environnental issues, as
wel | as support for a culturally diverse student popul ation
to devel op skills necessary to becone environnental

engi neers and scientists. CERMs goal is to address the
nmounting environnental problens that threaten the heal th,
safety, well-being, and econom c devel opnent of the

sout hwest border region of the United States and northern
Mexi co.

Al t hough the Environnmental Center’'s effort has been focused
on Superfund-rel ated i ssues, the problens of the sout hwest
border region are broader in scope. Accordingly, the center
seeks to address the broad spectrumof issues that confront
t he sout hwest border, to include hazardous waste, air
quality, water availability and quality, and ecol ogi cal
public health, and policy issues.

CERM s goal is to address the nounting
envi ronment al problens that threaten
the health, safety, well-being, and
econom ¢ devel opnent of the sout hwest
border region of the United States and
nort hern Mexi co.
___________________________________________________________________________________|]
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DATA

EPA Funding (to date)

Dat e Anount
Mar 93 $500, 000
Sep 93 $500, 000
Jul 94 $1, 000, 000
Sep 95 $1, 000, 000
Tot al $3, 000, 000

Al | ocati on of Research Funds

Thrust : Projects Anmount

Bi or enedi ati on 3 $313, 431
Wast e Managenent 3 $364, 075
Ri sk ldentification 1 $102, 844
Envi ronnent al 1 $154, 227
Justice

Heal th R sk Analysis 1 $107, 854
O f Canpus Research 1 $50, 000
(UTSA- bi or enedi ati on)

Facul ty Devel opnent 7 $198, 897
and Planning Gants

Tot al : 17 $1, 291, 328




CENTER DI RECTOR S REPORT

| take great pleasure in submtting the Drector’s Report of
the activities of the Center for Environnental Resource
Managenent at the University of Texas at E Paso. | believe
our cooperative agreenent is acconplishing its intended
purposes: we are building the capacity of the University to
address the environnental problens of the area, and we are
devel opi ng our students to be environnmental scientists and
engi neers through the conduct of research projects

consi stent with our m ssion.

This report addresses a nunber of topics of major interest.
Followi ng the narrative, | have highlighted, in bullet form
the Center’s najor acconplishnents of 1995 and our naj or
goals and priorities for 1996.

Change of Director

I n January, 1995, Dr. Stephen Rter, then director, was
appoi nted interimVice President for Academc Affairs. He
relinquished his responsibilities as Dean of the Coll ege of
Engi neering, but remained as Drector of the Center pending
the sel ection of a repl acenent.

Dr. Charles G (Chip) Goat becane the Drector on July 15,
1995. He cane to UTEP from Loui siana State University,
where he was the Director of the Center for Coastal, Energy,
and Environnental Resources (CCEER). Dr. Qoat is not a
stranger to UTEP, from 1976 to 1978 he was the Chairnan of

t he Departnent of Geol ogical Sciences. In addition to his
appoi ntnent as Director of CERV he was appointed as a

Prof essor in the Departnent of Geol ogi cal Sciences.

Envi ronnment al Research Activity

On- canpus research. Cal endar year 1995 began w th nine
research projects underway. Four of these projects were
started late in 1993, four in the mddl e of 1994, and the
| ast began in Cctober 1994. Five of these projects
concluded in 1995, and four will end in 1996.

Qverall, the nine projects conprise a multi-di nmensi ona
thrust into basic environnental and hazardous substance
issues. Specific thrust areas are:

. Bi orerredi ati on of hazardous waste and



cont am nati on
. Wst e managenent
. Det ecti on of hazardous naterial s
(R sk Identification)
. Environnental justice and policy, and
. Heal th issues of risk analysis and
conmuni cati on

O f - canpus research. In Spring the Center expanded its
programto include another culturally divers university, the
University of Texas at San Antonio (UTSA). W net with Dr.
Thomas E. Oaen, the Director of the Institute for Research
in Sciences and Engineering at UTSA  As a result of our
conversations, we provi ded support to a prelimnary study by
Drs. Neal Quentzel and Barbara More, “Biodegradation of

Chl ori nated Al kenes and Chl ori nat ed Benzenes by Aerobic

M crobi al Metabolism”

The table at the end of this section lists the titles of al
research projects (on canpus and off). Individual project
reports are found el sewhere.

Facul ty Devel opnent and Pl anning Grant Program

The Center awarded seven devel opnent and pl anning grants to
nine UTEP faculty nenbers to sponsor prelimnary planning
activities in the sumrer of 1995. This program has severa
pur poses:

1. To expand UTEP s environnental capability and
infrastructure. (This is also one of the m ssions of
our Environnental Research Center.)

2. To facilitate the invol venent of new faculty in
UTEP s environnental prograns.

3. To strengthen their ability to develop a viable
envi ronnental research or outreach program and conpete
for funding froma variety of sources.

Project titles are listed in the table at the end of this
section of the report.

Thi s program has expanded faculty interest in environnental
matters. Several proposals have been submtted to various
sources by faculty nenbers who conpeted for the Faculty
Devel opnent and Pl anning G ants.



Doctoral Programin Environmental Science and Engi neering

Two of the purposes of the Center are to expand the
infrastructure of the university to enable it to better
address the problens of the region and provi de opportunities
for our culturally diverse population to train as
environnmental scientists and engineers. Wth the Center’s
hel p, the university has been able to attract new faculty
with environnental science and engi neering backgrounds.
These new faculty nenbers have, in turn, enabled the
university to of fer new courses and academ c prograns.
Neverthel ess, the area s increasing denmand for environnental
scientists and engineers pointed to a need for a termna
degr ee program

The Texas H gher Education Coordinating Board, at its Apri
28, 1995 neeting, approved the first reading of the request
for UTEP to offer a Ph.D. in Environmental Science and

Engi neering (ESE). The second reading for the degree
programwas approved in July 1995 and the programwas begun
in Septenber 1995.

UTEP s ESE Ph.D. programis an interdisciplinary doctora
program and, as

SUCh, iS nOt _______________________________________________________________________|]
assigned to one of Wiy a Ph.D. programis necessary

t he academ c for UTEP

col | eges or

departnents. It is Ve believe that the people
housed in CERM and who will learn to solve the

adm ni stered by
Dr. Qoat. This
uni que

organi zati ona

envi ronnent al probl ens of the
border region will be the people
who live in that region. And the
structure all ows people who live in that region go

the university to s Ll

ensur e the ___________________________________________________________________________|]
interdisciplinary

nature of the program

The program prepares scientists and engi neers to address the
envi ronnmental issues facing this region, the nation, and the
world. It wll produce graduates who can apply a cross-

di sciplinary perspective to the understandi ng, nmanagenent,
and renedi ati on of human inpacts on the environment, wth
particul ar focus on the problens of the Sout hwest Border

regi on.



The programis designed for individuals with
environnental | y-rel ated nmaster’s degrees in engineering or
the natural sciences. Doctoral candidates will conplete at
| east 60 credit hours beyond the nmaster’s degree, including
course work providing in-depth treatnment of current
technol ogi es for environnental protection and renedi ati on
and fundanmental concepts in environnental biology, ecol ogy,
geol ogy, and chemstry. The core course work al so

enphasi zes environnental policy, law, and ethics, providing
graduates with an understandi ng of the social and political
context of environnental issues. The severe environnental
probl ens that face the U S -Mexico border region wll
provide a special focus for course work and research. It

w |l also provide an opportunity for students to work
together on interdisciplinary projects designed to devel op
an understanding of the interrelationship of various

di sci plines in addressing environmental concerns. @ aduates
of the programwi || have the know edge and skills to serve
at the highest levels as practitioners and in academc

posi tions.

At present, there are 16 students in the program

UTEP' S Proposal for Third Year Funding
Award Del ay Leads to Tenporary Shutdown.

I n June 1995, we submtted an application for funding
(%1, 000,000) for the third year of the cooperative
agreenent. Qur request al so asked for authorization to
carry over $400,000 in prior year funding.

Unfortunately, the agreenent was not renewed by the
expiration date of the budget period, August 31, 1995.
Consequently, we directed all research projects to suspend
operations. This was particularly difficult for the students
We support ed.

The third-year renewal (anendnment 5 to the cooperative
agreenent) was awarded in |late Septenber. By the tinme the
paperwor k travel ed t hrough EPA headquarters and our
University admnistration, we had been shut down for six
weeks. It took another two weeks to restart.

Anendnent 5 reflected the increase of the requested
$1,000,000. It also nodified the budget period by extending



it to the end of the project period, August 31, 1998. This
action allows the Center to carryover the $400, 000, as
requested, and, perhaps nore inportantly, streamines the
assi stant agreenent and greatly increases the flexibility of
both the Center and the EPA in acconplishing our objectives.
It virtually precludes the recurrence of another shutdown
pendi ng t he next renewal .

Devel oprent of the FY96 Environnental Research Program

Upon receipt of the third-year’s allocation of funds we
began to design our research programfor the next year
Wile we are mndful that there is a necessary enphasis on
Superfund issues we felt our efforts should include the full
range of environmental issues that are present in the H
Paso border region. W recognize that we live in a region
that is a virtual |aboratory of unique, bi-national, multi-
cultural environmental problens. These problens threaten
the health, safety, well-being, and the econom c devel oprent
of the region and are having a di sproportionate adverse

i mpact on | owincome H spanic residents. Therefore, we feel
t he expansion of our effort is a necessary step toward the
attai nnent of inproved environnental quality and justice.

VW al so wanted to address issues that call for practica
solutions that have potential for immedi ate application. W
want our researchers to identify specific end-users or
clients for their research. W want the end-users/clients
to be involved in the research by, as a mninum stating
what their desired research outcones are. W intend to
encourage themto be nore invol ved, perhaps by active

coll aboration in or support of the research

I n devel opi ng our research agenda we consi dered i nput
concerning research needs fromEPA Region 6 in Dallas; the
B Paso Border (fice of the EPA; the Texas Natural Resource
Conservati on Conm ssion; the Texas Water Devel opnent Board;
the Environnental Defense Fund; the “Research Needs of Texas
State Agencies” published by the Texas H gher Education
Coordi nati ng Board; and the joint SCERP/ Regi on 6/ Region

9/ EPA Headquarters research priorities devel oped in Dallas
in Decenber 1994. W al so considered input being devel oped
as part of the then-ongoing Border XXI efforts of the EPA
and its Mexican counterpart agency, SENVARNAP.

Qur strategy for selecting research projects was to begin
with a call for pre-proposal s which we woul d screen for need
and rel evance to recogni zed environnental issues. After the



rel evance/ need screening we would invite sel ected
researchers to submt full proposals which would be

subj ected to peer technical reviews by experts outside the
uni versity. Proposals with satisfactory technical reviews
woul d be considered for approval by the Drector, CERM wth
the concurrence of our project officer in CRD

In Cctober, we published a program announcenent that called
for research pre-proposals. Twenty-nine pre-proposals were
submtted by nenbers of the UTEP faculty and were screened
by CERM and by the staff of EPA Region 6. (W wish to
express our thanks to Norman Dyer and d na Wber of the
Region 6 staff for their special efforts in coordinating
these reviews.) The CERM screening eval uation conmttee
sel ected nine projects which were invited to continue
conpetition for funding.

In 1996 these nine project proposals wll be peer reviewed.
Sel ection of projects for award of funds shoul d be conpl eted
intime to begin research during the sumrer of 1996.

Environmental Justice Initiative

V¢ have received approval fromthe admnistration to
establish an Environnental Justice Initiative, working in
conjunction with UTEP s Chicano Studies Program W will
devel op papers, nonographs, presentations and outreach
prograns whi ch focus on adverse environnental inpacts on

| owi ncone, border mnority popul ations. C Wsley Leonard,
Associate Director of CERM continues to serve on the EPA
Regi on 6 Environnental Justice Task Force.

CERM Actively Pursues O her Sources of Funding

The Center seeks funding opportunities that are in
consonance with its mssion. During the |ast year we have
secured additional funding, exceeding $2.5 mllion, froma
variety of federal, state, and private sources. Sone of

t hese sources are: the Departnent of Energy, the Sout hwest
Center for Environmental Research and Policy, EPA Mnority
Academ c Institution Trai neeships, the National Aeronautic
and Space Admnistration, the Hstorically Black Col | eges
and Universities/Mnority Institutions Consortium the
Corporation for National Service (AneriCorps), Johnson and
Johnson Conpany, the Ford Foundation, and a variety of state
progr ans.



St udent Suppor't

Student support is one of the cornerstones of our
foundation. W w sh to provide opportunities for our
culturally diverse student body to study to becomne
environnental scientists and engineers and to work on

rel evant environnmental projects and activities while they
are studying. In 1995 we provided financial support to nore
than 100 students through part-tine jobs and stipends.

Students receiving support through our Environnental

Schol ars programare required to neet requirenents of
enrol | ment and mai ntain academc proficiency. 1In addition
to their specific project assignnents, they are required to
attend environnental semnars and colloquia, to perform
envi ronnmental public service, and to conpete in CERM s
annual poster conpetition.

CERM Hone Page on the Wrld Wde Wb

I n sumrer we purchased and installed a conputer station to
function as the server for the Center’s Hone Page on the
VWrld Wde Wb of the Internet. Qur page was desi gned and
devel oped by M. Qiverio Covarrubi as, a graduate student
working towards his Master’s Degree in Conputer Science. He
is also a part-time nenber of our staff. Qur hone page
tells the world about our Center and its m ssion,

organi zational structure, and staff. In addition it

provi des information about our prograns and projects. V¢
vi ew t he home page as an excel |l ent method of di ssem nating
information and transferring technol ogy. The hone page’ s
Internet address is http://ww. cerm utep. edu.

Ceographic Informati on Systens (G S)

The Center worked to address a perceived weakness in the

Uni versity’s environmental capabilities by coordinating the
devel opnent of Geographic Information Systens. |n August we
hosted a coordination neeting on GS, inviting users and
potential users to share information about their
capabilities and plans. Recognizing that A S systens can be
expensi ve, we sought to find ways that the various academ c
di sci pl i nes can econom ze by using shared resources. CERM
has becone the University' s coordinating center for AS
devel opnent. W continue to work closely with UTEP s Pan
Anerican Center for Earth and Environnental Studies and



Texas Centers for Border Econom c Devel opnent to nake G S
technol ogy avail able to appropriate environmental prograrns.

In addition, CERMis working with several |ocal governnental
agencies to establish a regional G S consortiumfor the H
Paso comunity. The Center, in conjunction with the E Paso
Water Wilities, the Central Appraisal Dstrict, and the

Pl anni ng Departnent of the Gty of B Paso, is devel oping a
menor andum of under st andi ng whi ch woul d formthe consortium
Central to the consortiumis a @S service center to be
based at UTEP using the University' s devel opi ng
capabilities.

Pan American Center for Earth and Envi ronnental Studies
( PACES)

PACES was created in 1995 as a consequence of the funding of
a cooperative agreenent between NASA and UTEP as part of the
Mssion to Planet Earth Program A multi-disciplinary
center, PACES conducts Geoscience, Conputer Science, and
Envi ronnental Sci ence and Engi neeri ng Research using renote
sensing information available from NASA PACES i s assigned
as a subordinate center of the Center for Environnental
Resource Managenent. In addition, CERMs Director, Dr. Chip
Goat, is the Chief Environnental Scientist for PACES

O her CERM activities

CERMis involved in a wide variety of activities, working
with other federal agencies (e.g., Departnent of Energy, the
Bureau of Reclamation); state and | ocal governnent agenci es;
nati onal and | ocal non-governnental agencies; corporate and
private concerns; and binational organizations and groups.

Support of Region 6, the Border Ofice, and Texas Natural
Resour ce Conservation Conm ssion (TNRCC) . CERM has

est abl i shed good working rel ationshi ps with EPA Regi on 6,
the EPA Border Cfice in E Paso, and TNRCC, both in Austin
and El Paso. Wen necessary, we have assisted these
agencies in the conduct of their business in E Paso. For
exanpl e, CERM supported the EPA Border (fice and the State
Departnent by providing a nmeeting hall at UTEP for a public
hearing on the proposed Chevron gasoline pipeline under the
R o Gande. CERM supported Environnmental Schol ars al so

vi deot aped that neeting as part of their public service
requirenent.
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EPA Cooperative Agreenent on HAZTRAKS. CERM has a
cooperative agreement with EPA Region 6 to assist themwth
a project designed to enhance the abilities of both the U S
and Mexican federal and state environnental enforcenent
agenci es to communi cat e about hazardous waste novenent in
and out of the border region. Specifically, CERMis working
with the EPA and Mexico's SEDESCL to equip the northern

Mexi can border state environmental offices with conputers,
software and nodens to electronically transfer information
to and fromthe U S and Mexican central environmnental

dat abases. This project is inportant to U S. -Mxico
relations in general, and cross-border environmental
protection activities in particul ar.

In 1995 CERM staff menbers Eric Hutson and Aiverio
Covarrubi as procured and installed conputers and network
equi prrent which they installed in seven |ocations in Mxico.
CERM al so hosted a nunber of HAZTRAKS coordi nation neetings
and conducted several training work shops for U S and

Mexi can users of the system

In a related effort, CERM sponsored and coordi nated a
project to correlate U S. and Mexi can hazardous waste
definitions and codes. This effort continues, and prom ses
to be very inportant in the managenent of hazardous
materials in the transborder region.

Transboundary Resource Inventory Program The Transboundary
Resource Inventory Project (TRIP) is working to create the
first publicly accessible, standardized spatial data
inventory and geographic information system(AS) of natura
resources and environnental indicies of the US Mexico

bor der.

The US-Mexico border region is one of the nost conplex and
active borders in the world. This stretch of |and
enconpasses nore than 2,000 mles of shared natural
resources, interconnected economc activities, and diverse
soci al problens. These three conponents need to be address
in order to ensure sustainabl e devel opnment of the region as
a whol e.

Today, one of the nost common tools that governnents,
private industry, academc institutions and NGO s, have for
pol i cymaki ng and natural resources assessnments are
Ceographic Information Systens. (One of the bottle necks of
G S devel opnent is the availability of accurate, high
quality cartographic data. 1In addition, for the US Mexico
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border situation, this problemis conplicated by the fact
that alnost all cartographic efforts of both countries stop

at the border, with little concern of the continuity of
many conditions and processes such as soils, weather
patterns, topography, infrastructure, populations, etc. 1In

addi tion, many classification schenes used by the US and
Mexi co are often inconpatible, representing an extra barrier
for the devel opnment of G S that can start to address nmany of
the environnental problens of the border region.

In response to this need, universities, state and federa
agencies fromboth sides of the border are working to create
and i npl emrent TR P. TRIP will enconpass, or at |east

conpl enent, on-going and proposed initiatives, and will |ead
to the devel opnent of a standardized, "user friendly"
Ceographic Information Systemfor border region. Such a
@S will include relevant software applications, distributed

spati al databases, rel ated non-spatial databases, docunent
sets and net hodol ogi es to gui de conpil ation, storage and
update - all tailored to resource infornmati on consuners,
whose needs are to have easily accessible and up to date

i nformati on.

CERM s director, Dr. Chip Goat, is a nmenber of the TRP
Board of D rectors.

| nt er gener ati onal EPA/ Ameri Corps G ound Water Protection
Program El Paso, Texas, Wl lhead Protection Project. Thi s
project links 20 UTEP students with retired senior
volunteers to map and record | ocations of public water
well's, and to survey and docunent potential sources of

pol lution that could contam nate those wells. The

Aneri Corps programis admni stered by the Corporation for
National Service, with the EPA acting as our *“parent

organi zation.” The goals of the programare threefold:
community service, comunity devel opnent, and devel opnent of
t he Aneri Cor ps nenbers.

Escuel as Hermanas. The purpose of Escuel as Her manas
(English translation: Sister Schools), is to create an

envi ronnent al consci ousness in students living on the border
in both nations, making themaware of the need to protect
shared environmental resources through pollution prevention
and conservation. The program funded by the EPA Region 6
and admni stered by CERM focused on water quality and

consi sted of two phases: the first adapted and/or transl ated
currently available water quality curricula to acconmodat e
bi nati onal and bicultural differences for use in high

12



schools in both El Paso, Texas and G udad Juarez, MexXi co.
This curriculumwas offered to teachers in a series of

wor kshops and | aboratory exerci ses conducted at UTEP. The
second phase involved the teachers and their students
conducting field research projects to investigate water
quality on both sides of the U S. -Mexico border using both
establ i shed environnental testing techniques, as well as new
t echni ques devel oped for the project. The students cane
together to present their findings to their peers and the
community at the end of the project. The integration of

t hese nmethods into a high school curricul um hei ghtened the
awar eness of environnental issues in the target popul ation.

Agqua Para Beber. Agua Para Beber (English translation:
Drinking Water) is a binational community-based program for

i mproving water quality and pronoting safe hygi ene practices
in lowincone border communities. The program conbi nes a
hygi ene education and water purification programw th the
distribution of |owcost, sinple technologies. The program
was piloted in 1994 in six comunities (three in E Paso
County, Texas and three in G udad Juarez, Chi huahua, Mexi co)
and i nvol ved training 51 volunteer health pronoters who
worked with over 500 famlies in the initial effort. Agua
Para Beber is currently being transferred to comunity-based
organi zations. This allows the programto achieve a greater
multiplier effect, reaching the | argest nunber of famlies
possi bl e, and to enhance programsustainability. As a
result of partnering with |ocal organizations, the program
will reach an additional 1,000 famlies (approximately 5,000
individuals) in the Cd. Juarez and E Paso area by the
sumrer of 1996. CERMw || continue to expand the programin
Cd. Juarez/H Paso area and beyond to neet the needs of the
di senfranchi sed border residents who | ack services. The
ultimate goal of the programis to help inprove the safety
of drinking water, and thus, the quality life for residents
of the entire border region.

Agua Para Beber is funded by the U S. Environnenta
Protection Agency through the Sout hwest Center for

Envi ronnental Research and Policy (SCERP) and Johnson &
Johnson Co.

Bi nati onal Water Program The Bi nati onal Water Prograni
Programa Bi naci onal del Agua (BWP/PROBIDA) is a cross
bor der program desi gned to address water issues in the E
Paso/ Cd. Juarez/Las Quces region. It is funded by a grant
fromthe Ford Foundati on.
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The program seeks to address regi onal water concerns via an
i ntegrated approach that involves planners, policy nakers,
researchers, and users. Since its inception, mneetings
have been held to discuss regional water concerns and to
plan for future resource needs. In addition, |egal and

t echni cal docunents, policy papers, and maps have been
collected for a binational database and |library.
Qurrently the programis focusing on facilitation of

di al ogue anong water entities and pronotion of the concept
of joint water planning and nanagenent.

Participation in the Paso del Norte Air Quality Task Force
CERM staf f nenbers participate in the Paso del Norte Ar
Quality Task Force. This body neets quarterly to bring
public, corporate, non-governnental and academ c

st akehol ders together to share informati on and concerns
about the E Paso - Juarez airshed. Several projects have
been funded through the task force including diagnostic
emssions training in Juarez technical/vocational schools,
brick kilns using bottled gas fuels, and G S inventories of
poi nt source pollution in Juarez (e.g., cenent factories,
pai nt and body shops). This group is working with EPA and
the State Departnent and their Mexican counterparts to
establish an international Alr Quality Managenent Basin
(AQWB). This nodel agreement is considered the first of its
kind and inportant to the inplenmentation of NAFTA

envi ronnent al goal s.

DCE A ean Cties Program On Novenber 17, 1995 the Paso de
Norte clean cities coalition made up of EH Paso County,
Juarez, and Sout hern Dona Ana County, New Mexi co, becane the
first international designation in the US  Severa

busi ness, academ c and governnental entities have conmtted
to alternative fuel use to alleviate air contamnation. DCE
will pronote the programthrough a $10, 000 Paso del Norte
Aean Gties Marketing and Pronotional Canpaign and hel p the
region receive its share of a $50 mllion fund (funded by
the Texas Alternative Fuels Council) to devel op an
alternative fuels/alternative fuel vehicles infrastructure.

Good Nei ghbor Environnmental Board . The Good Nei ghbor
Environnental Board is an advisory board to the President
and Congress. Managed by EPA, the Board neets 2-3 tines a
year to produce an annual report highlighting environnental
priorities. In EPAs Border XXI five-year plan, the Board
and its counterpart in Mexico are asked to provide input to
EPA on Border XXI annual work plans. CERMdirector Dr. Chip
QG oat is appointed to the Board; program coordi nator Jan
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Hart ran serves as an alternate.

HBCU M Envi ronnental Technol ogy Consortium . CERM
adm ni sters UTEP s participation in the Hstorically Bl ack
Col | eges and Universities/Mnority Institutions

Envi ronnent al Technol ogy Consortium funded by the
Department of Energy. The program seeks to build
institutional capacity in areas of Environnmental Technol ogy
and Waste Managenent and is based on mnority student
recruitnment and retention, as well as curriculumand faculty
devel opnent to provide a higher |evel of academ c options
for students. Funding, which expires in 1997, is available
for student stipends for environnentally rel ated research
proj ects; faculty devel opnent; and curricul um devel opnent.
Consortium supported students have faculty nentors and are
menbers of the Energy and Environment Scholars Program A
sub-grant in environnental curricul um devel opnment ("The
Natural Step") is pending. |If approved, 40 faculty from
various disciplines wll be trained in this systens approach
to environnental literacy.

Sout hwest Center for Environnmental Research and

Pol i cy( SCERP) . UTEP is a nmenber of this consortiumof five
US and four Mexican universities. SCERP addresses the full-
range of environnental issues that confront the border

t hrough a program of research, training, education, outreach
and policy studies. SCERP is funded through a

congr essi onal | y-nmandat ed cooperative agreenent with the EPA
H storically, the consortiumhas received about $2 mllion a
year. UTEP has received support for a nunber of research and
outreach activities during SCERP s first five years.

CERM admni sters UTEP s participation in SCERP and C \Wésl ey
Leonard, our Associate Director, is a nmenber of SCERP s
Managenent Committee. |In 1996 the chair of the managenent
coommttee will rotate to UTEP.

Qur goal is coordinate CERMs efforts to work
synergistically with SCERP. A listing of UTEP research
projects funded by SCERP is found at the table at the end of
this section.

Sust ai nabl e Devel opnent Initiative for the Rio G ande/

Ri o Bravo Basin. UTEP, E Colegio de la Frontera Norte, the
Houst on Advanced Research Center, University of New Mexi co,
and the Uni versidad Aut onona de Nuevo Leon, have j oi ned
together to address the question of devel opnent and water
resources in the Ro Gande/ R o Bravo Basin. Thi s
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proj ect, the Sustainable Devel opnent Initiative for the Ro
G ande/ R o Bravo Basin, works at the grass roots |level to

f ormwor ki ng groups throughout the basin to | ook at issues
related to regional sustainable devel opnent.

The concept of sustai nabl e devel opnent asks individuals to
i nk econom c devel opnent to environnental and natural
resource concerns to determne what kind of devel opnent is
best suited for the region. Wor ki ng group participants are
devel opers, industrial and business representatives,
agricultural users, environnentalists, biologists, |awers,
pol i cy makers and researchers who cone together to discuss
issues related to regional sustainable devel opnent and to
pronote the concept of sustainabl e devel opnent at the | oca

| evel .
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H ghlights for 1995

New director -- Dr. Charles G Qoat.

Approval and inplenmentation of interdisciplinary Ph.D.
in Environmental Science and Engi neering. S xteen
students are currently enroll ed.

Ten environnental research projects underway during the
year .

| npl enented an i nnovative Faculty Devel opnent and
Pl anning Grant Programduring the summer. E ght new
faculty nmenbers worked on seven grant prograns.

New focus on client-driven research to provi de near -
termsolutions to critical environnental problens
affecting the Paso del Norte region.

CERM sponsored an envi ronmental research project at
another regional institution with a significant
mnority enrollnent -- The University of Texas at San
Antoni o conducted a pilot project involving

bi orenedi ati on of chlorinated al kenes and chl ori nat ed
benzenes.

CERM est abl i shed a presence on the Wrld Wde Wb of
the Internet ( http://ww.cerm utep. edu)

Recogni ti on of CERM sponsored researchers and their
students -- Dr. Jorge Gardea Torresdey and his students
were invited to present papers at the Hazardous

Subst ance Research Center conference in Manhattan
Kansas.

Leveraged EPA' s investment by obtaining nore than $2.5
mllion in additional funding froma variety of
federal, state, |ocal and private sources

Supported nore than 100 students who are studying to be
environnental scientists and engineers. Provided them
opportunities to work on technical, policy, outreach
and education projects that address environnental

probl ens and i ssues.
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Pl ans for 1996

Devel op a cl ose and cooperative working relationship with
the El Paso Border Ofice of the EPA to address the EPA' s
Bor der 2000 obj ecti ves.

Revitalize the Center’s External Advisory Council and use
it to further corporate and private support for el enments
of the Center’s activities.

Conti nue to encourage binational cooperation in
addressing the areas environnental problens.

Conti nue to enphasi ze client/end-user invol venent and
col  aboration in our research activities.

Devel op and inpl enent a regional recruiting program for
ESE Ph. D. students.

Firmy establish the University as the focal point for
QA S devel opment and activity for the comunity and the
regi on.

I ncrease utilization of CERMs Wrld Wde Wb hone page
to continue to dissemnate information about our prograns
and environnental issues.

Strengthen current and devel op new partnerships with U S
and Mexican federal, state, and |ocal agencies and
organi zations, and other regional universities, to
enhance our collective ability to address environnental
pr obl ens.

Establish, in conjunction with UTEP s Chicano Studies
Program the Environmental Justice Initiative to address
t he adverse inpact of environnental conditions on | ow
inconme, mnority residents of the region.

Establ i sh a CERW based research program addressi ng
surface to ground water and surface water/ground water
interactions staffed by UTEP and visiting scientists and
engi neers w th enphasis on defining and mappi ng pol | ution
vul nerabi lity.

Initiate a A S based environnental atlas of the H Paso-
Juarez region with the identification and mappi ng of

| and-use practices with the highest risk of polluting
surface and ground water supplies.
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PRQIECT LI STS

Proj ects supported by Cooperative Agreenent CR 819849-01

Pr oj Pri nci pal End
No. | nvest i gat or Project Title Dat e
Ful | -scal e Research Projects
SF1 M C. Robbi ns, I nvestigation of Heat and Mass Transfer Aug
Ph.D., Dept of i n Hazardous Substance Cont ai nrment 95
Mech & Ind Engr Facilities

SF2 J. Véal ton, Fl ow Through Fl aws in | nperneabl e Aug
Ph.D., Dept of Barriers 95
Gvil Engr

SF3 W Her ndon, Cctanol / Vater Partition Coefficients Dec
Ph.D., Dept of 94
Chenistry

SF4 C R Bath, Envi ronment al Justice, H spanics, and Aug
Ph.D., Dept of the Disposal of Hazardous Wastes in the 95
Pol Sci El Paso Regi on

SF5 J. Véal ton, Long-term Performance of Cenentitious May
Ph.D., Dept of Waste forns in the Unsaturated Zone: the 96
Gvil Engr Rol e of Soil Gasses.

SF6 P. Goodel I, Bi or ermedi ati on of Chromumin May
Ph.D., Dept of Contam nated Soils and Potenti al 96
Geol ogy Application to the Biorenediati on of

O (vi) Contaninated Sites

SF7 R \Webb, Ph.D., Cyanobactorial Bio-reactors for Renoval May

Dept of Biol ogy of Heavy Metal s from Contam nated Soils 96
and Streans

SF8 J. Gardea- Renoval and Sel ective Recovery of Heavy May
Torr esdey, Metal lons from Superfund Sites Using 96
Ph.D., Dept of Bi ol ogi cal Materials
Chenistry

SF9 J. VanDersli ce, Devel oprent of Ri sk Assessnent and R sk Dec
Ph.D., School of Communi cati on Methods for the US Mexico 95

Public Health

(Univ of Texas
Health Sci Cr
at Houston, H
Paso satellite

pr ogr am

Bor der
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Prelimnary Studies

UTSA | N Quent zel, Bi odegradati on of Chlorinated A kenes Dec
Ph.D., Division and Chl ori nat ed Benzenes by Aerobic 95
of Life M crobi al Mt abolism
Sci ences,

Uni versity of
Texas at San
Antoni o
UTEP Facul ty Devel oprent and Pl anni ng Grants

PG W Weaver, Devel opi ng Model Legal Agreenents and Aug

95-1 |Ph.D., & Management Strategi es for Environnental 95
P. Frederickson, Protection on the U S. -MxXi co Border
Ph.D., Dept of
Political Sci

PG J. Peterson, The Human Resources of the R o Gande Aug

95-2 |Ph.D., &P Ecosystem Eval uati ng Human/ Envi r onnent 95
Vila, Ph.D, I nteraction and Managenment Qptions in
Dept of t he Desert Borderl ands
Soci ol ogy and
Ant hr opol ogy

PG R Quintana, M ni m zati on of Border Manufacturing Aug

95-3 |Ph.D., Dept of Hazar dous Waste Ceneration 95
Mech & Ind Engr

PG J. dingermayer, State Politics, Admnistrative Context, Aug

95-7 |Ph.D., Dept of and the Siting of Hazardous \Waste 95
Pol Sci Facilities

PG K Mller, Ph.D Potential Role of Controll ed-Source Aug

95- Dept of Sei snol ogy in Evaluating D rection of 95

12 Ceol ogi cal Fluid Fl ow and Contam nant Mgration in
Sci ences Arid Regi ons

PG G Ol macher, Recharge Potential and Environment al Aug

95- Ph.D., Dept of Protection of Muntain Front Recharge 95

13 Ceol ogi cal Areas in the H Paso, Texas Region
Sci ences

PG E. Walsh, Ph.D, Pilot Study: Deternination of the Aug

95- Dept of Ability of the Rotifer Br achi onus 95

14 Bi ol ogi cal Cal yciflorus to Bioaccunul ate Toxicants
Sci ences from Freshwat er Ecosyst ens

Q her

WW |E Hutson & Establ i shnent of an Internet Wrld Wde Dec
O Covarrubi as, Vb Node 95
CERM
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UTEP Proj ects Funded by SCERP

Pr oj SO=R Title P St at us
No. Year
WL 1 Bi national Study of Water Dr. Conpl et e
Requi rements and Resources in the St ephen
Bl Paso/ Cd. Juarez Region Riter
] 1 The Ro Gande R ver as a Potable Dr. Conpl et e
Water Source: An Eval uation of Charl es
Ant hr opogeni ¢ Cont am nant Tur ner
Cccurrence, Fate, Renoval, and
DBP For mati on
) 1 R o Grande Sediments: Adsorption Dr. Conpl et e
and Desorption of Strontium Hect or
Lead, and Cesium Fuent es
Dr.
Charl es
Tur ner
W4 2 D si nfection By-Product Renoval Dr. Conpl et e
from Recycl ed Waste Véater Ant hony
J.
Tar qui n
Dr.
Charl es
Tur ner
WL5 2 Eco- Toxi col ogi cal |npact of Dr. Conpl et e
Agricultural Chenicals on the Ro Roger
G ande Corri dor Case
Dr. Carl
Li eb
WL6 2 Characteri zation of Unsaturated Dr. Mark Conpl et e
Zone Ceol ogi cal and Hydrol ogi cal R Baker
Properties in the B Paso-Juarez
Bor der Regi on
H6 1 Expl ori ng Some Fundanental |ssues Dr. L.E Conpl et e
i n Corrosive \Waste/ Cont ai ner - Mur r
Material s Interactions
P4 1 United States and Mexico Dr. Conpl et e
Sout hwest Bor derwi de Donal d
Envi ronmental Probl ens, Needs and A
Action Priorities, (BE Paso, M chi e
Texas, April 24 & 25, 1991)
P15 2-3 An Anal ysis of Lead Exposure Dr. Conpl et e
EHO3- 3 During Pregnancy and the Neonat al Mari a
Peri od Anong | ndi gent H spanic Amaya

Vorren
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P16 2 HAZVAT:  Border Research and Dr. Conpl et e
Pol i cy |ssues Donal d
A
M chi e
A@3-3 3 Upper At nosphere Wnd and Dr. Jack (Ongoi ng
AP4- 4 Tenperature Profile Data for the Smth
3.1 5 B - Paso-Juarez Airshed
AQD5-4
M EP 3 Study of Brick Kiln Designs and Nancy Ongoi ng
AQP4- 4 Devel oprment of Techni cal Courses Lowery
5.3 5 for the Bricknakers Training
AQP5- 2 Center in Cd. Juarez
WD3- 4 3 The Provision of Safe Drinking Vsl ey (Ongoi ng
WXP5- 4 5 Water for Low I ncone Border Leonard
Communi ties Using Appropriate Any
Water Purification/Waste Water Lei bnman
Techni ques
M EP 3 Lead and Folic Acid Levels in Dr. Conpl et e
Pregnant Wnen in Cd. Juarez Mari a
Amaya
AP4- 4 Characteri zati on of Border Dr. Ryan (Ongoi ng
1.3 O ossi ng Vehi cl es W cker
AP4- 4 Prevention of Air Contam nation: Jan (Ongoi ng
-7 VOC Reduction in Paint and Body Har t man
Shops in Juarez
AP5-1 5 Quantitative Analysis of Dynanic Dr. (Ongoi ng
Vi deo I nages and Static |nages of Chuck
the Paso Del Norte Air Basin: Tur ner
Years 1992-1994 D. Jim
Par ks
EHO5- 2 5 The Border Basket: Analysis of Dr. (Ongoi ng
Toxic Metals in Retail Foods, H N chol as
Paso- Juar ez Pi ngi t or
e
Dr.
Mari a
Amaya
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PRQIECT REPORTS

Reports
of
Active
Resear ch

Proj ects

1995
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Project Title: | nvestigation of Sinultaneous Heat
and Mass Transfer in Hazardous
Subst ance Contai nnent Facilities

Princi pal |nvestigator: Dr. Mary O are Robbins, Ph.D.

Goal : The mai n obj ective of the research is the devel opnent of
a conputational nodel for the prediction of sinmultaneous
heat and nass transfer through a | ayered clay-plastic
liner used in the containnent of salt brine. The
contai nment facility considered in this project is the H
Paso Sol ar Pond. Heat and noisture transport
characteristics of the conposite liner are to be
investigated in situ and in the laboratory. This
information will allow for the appropriate functional
representations of the transport properties of the clay
and soil which are required for the conputational nodel.
The results of the conputational nodel will be conpared
to experimental data obtained when operation of the solar

pond begi ns.

Rat i onal e: The prinmary objective of this research is the study o f
simult aneous heat and mass transfer wthin layers o f
conposi te porous nedi a. Probl ens of simltaneous heat and

nmass transfer wthin porous nmedia arise in nany inportant
engi neering applications. The research to be conducte d

speci fically addresses the probl emof simltaneous heat and
nmass transfer occurring within porous nedia at ele vated (40
°C- 100 °C) tenperatures . Applications include hazardous
waste storage at elevated tenperatures and undergroun d
thernal energy storage. Exanples include suppl ene ntal heat
provided to buildings whi ch use the underground storage as

a heat source and salt gradient solar ponds that captur e
and store thermal energy for electricity production .
process heat, and desalting applications. The propose d

project will provide info rmation regarding the nmovenent of
various substances throug h engineered barriers and | ead to
nore reliable methods of containment.

Appr oach: Five tasks have been identified as necessary to de vel op the
propos ed research. These are the identification an d
eval uati on of physical model s of simltaneous heat and nmass
transfer; the determinat ion of functional representations
of the transport properties of the clay and soil; th e
sel ection of a nunerical method to approxinate the physi cal
nodel and property functions; the devel opment of th e

necessary instrunmentation package for data acquisition ;
and finally, the conparison of the conputational m odel with
experinmental results. (Once the physical nodel has bee n
sel ected, the appropriate functions for the representation

of the transport properti es including thermal conductivity
and noi sture diffusivity coefficients of the soil mnust be
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St at us:

det e r m ned. This step is inportant to the subsequen
research because the properties of the soil and thei
variation with tenperature and noi sture content are major
factors which influence t he heat and mass transfer through

the liner. The third step is the selection of a
conmputational method to solve the nonlinear system o f
equations which wll be developed during the first tw o]
phases of the research. The fourth phase of the research

will be the devel oprent of an instrumentation package for

data acquisition. Asmal | scale experinent will be set up
in the laboratory so that actual experinental condition S
may be closely approxinated. The devel opnent of a n
acceptabl e and reliable instrunentation package incl udes:

sel ection of sensors for tenperature, noisture con tent, and
heat flux; installation of a data acquisition sys tem and,
calibration of the sensors during an experimental trial
Clearly, conparison of the physical-nunerical nodel b y
experinental results is o f extreme inportance. Since this
research project will be conducted at The University o f
Texas at H Paso where a new salt brine contai nment pon d
facility is under constru ction, experimental verification

of the research will be in the exam nation of heat and mass
transfer using this facility. The project wll provid e
information regarding the movenent of various substance S
through engineered barriers and lead to nmore reliabl e

nmet hods of contai nnent .

Since there have been schedul e changes for the B Paso
Sol ar Pond Project, the site for this study, the schedul e
for this project has been nodified appropriately. It was
deci ded to repl ace the conpacted clay liner (CCL) which
was originally proposed with a geosynthetic clay liner
(GL). The AL system has several advantages over the
CCL including ease of installation. The main activity
initially focused on research concerning the appropriate
installation of the GOL. The selection of the GCL system
necessitated a change in the instrunentation system
During the past year we have focused on the design and
installation of an instrumentation package for data
acquisition. These activities were originally proposed
for the last three nonths of the project.

I nstrunent ati on was desi gned and devel oped to measure
tenperature in the soil underneath the pond. An
under gr aduat e student created thernopiles which were
placed in both a test strip (an on-site experimental set-
up) and in the pond itself. Comrercially available

i nstrument ati on designed to nonitor noisture potenti al
was investigated, but it was decided that it was not
appropriate for the task. A data acquisition systemwas
sel ected which included a plug-in data acquisition board
and a conputer system The data acquisition system has
been installed and is currently coll ecting tenperatures
of the ground beneath the pond.
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A conput er program has been identified which shoul d
adequat el y nodel the flow of heat and noi sture bel ow t he
lining of the pond, and can be used for the conparison
with the experinental results which will be obtai ned when
the pond is operational. Numerical experiments are
currently being performed using the conputer program

Al though the project officially ended in August,
tenperature data continues to be collected and fl ow of
liquid through the liner is measured. The hydraulic
conductivity of the liner is evaluated using the flow
data. The variation of hydraulic conductivity with

tenperature is still being investigated.
Potential Users / Qperat ors of hazardous waste contai nment
Technol ogy Transfer: facilities
O her Personnel : Dr. Jack A Dowdy, Dept. of Mech. & Ind.

Engi neering, The University of Texas at H
Paso
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Project Title: FIl ow Through Fl aws in | nperneabl e

Princi pal

Coal :

Rat i onal e:

Appr oach:

Barriers

I nvestigators: Dr. John C Walton, Ph.D. and Dr.

M guel Picornell, Ph.D

The purpose of this study was to evaluate the end result
of flaws in geormenbranes using a conbi nation of

mat hemati cal nodel i ng and | aboratory experinents. Forner
experimental studies did not investigate the physica
processes controlling | eakage rates around the proximty
of a flaw This experimental work was performed wth
gravel on top of the geomenbrane, and failed to address
the potential aforementioned processes. Moreover, this
study al so investigated how and when the thickness of the
nmenbrane influences the | eakage rate. Low permeability
material is usually used as a subbase to the geomenbrane
on top of a relatively higher permeable material. The
experiments in this study were done for saturated steady
state flow Because of the |lower permeability of the
subbase material on top of a relatively nore perneabl e
media in the field, saturated flowis close to the rea
field condition.

Previ ous nodel ing and experinental work have suggested a
nunber of interrel ated physical processes which can occur
around the vicinity of the flaw and control |eakage rate
through an individual flaw Potentially inportant
processes include: flaws renain open; adjacent porous

material is stressed and mgrates to fill flaws, thereby
lowering flow gaps formbetween liner and soil, greatly
increasing flow, and erosion of material around the flaw
occurs, greatly increasing flowrates. It was,

therefore, inportant to evaluate the changes in flowrate
due to the different boundary conditions at or around the

fl aw.

The mat hermati cal nodel devel oped was successfully used to
explain flow through flaws in a | aboratory system The
experiments found that gap formati on appears to be

i nconsequential at burial depths greater than around
0.5m FEffective stress reduces or elininates the gaps
between the soil and the geomenbrane and facilitates the
infilling of the flaw with the adjacent porous materi al
Wien infilling occurs, thick menbranes are nore effective
in reducing the | eakage through flaws. Sinplified
equations, applicable to nost field situations, were
provided for quantification of |eakage rates through
flaws. Furthernore, it was found that the | eakage rate
for snmall flaws is independent of the thickness of the

| ow permeability soil (clay liner) adjacent to the
geonenbr ane.
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St at us:

In addition to establishing that the literature currently
bei ng used to estinate flow through fl aws erroneous and
constructing a nore suitable nodel to analyze flaws in
geonenbr anes, several papers were published.

Thi s research has been submitted to ASCE Journal of
Geot echni cal Engineering for publication on Cctober 25,
1995.

Potential Users / In summation, this research work can be
applied to analyze flow rate through fl ans

Technol ogy Transfer: i n geomenbranes and any sinilar inperneabl e
barriers (e.g., concrete, underground storage
tank walls). Two of the paper results from
the research are attached. The papers
provi de details of the research and effective
results.

O her Personnel : Masudur Rahman, graduate research assistant;

Davi d Casey, graduate research assi stan;
Fl oyd Johnson, undergraduate research
assi stant .
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Project Title: Envi ronnment al Justice, H spanics, and
t he Di sposal of Hazardous WAstes in
the El Paso Region

Principal Investigators: Dr. C R chard Bath, Ph.D. and
Dr. Howard D. Nei ghbor, Ph.D.

Goal : To determne the extent to which government agencies have
enpl oyed appropriate standards of environmental equity or
justice in four environmental issue areas being studied:
1) the Silver AGty, New Mexico Superfund site, d evel and
MI1l; 2) the Sunland Park, N M hazardous waste
incinerator and landfill site; 3) the Texas Low Leve
Radi oacti ve Waste D sposal Site in Hudspeth County; and
4) inplementation of measures under the 1990 dean A r
Act to insure H Paso's conpliance with enission
standards for particul ates, ozone, and carbon nonoxi de.

Rati onal e: The question of environnental equity, environmenta
justice, or environnental racismhas recently become a
nmaj or i ssue on the public agenda. Basically the question
is to determ ne whether racial and ethnic ninorities have
suffered disproportionately in the siting of wastes. The
pur pose of this research is to: (1) deternine the extent
to which environmental equity played a role in the four
case studies; and (2) determ ne how attitudes and
perceptions of the participants led to feelings of
inequity and to discover and devel op alternative channel s
of communi cation and representation through which
mnorities can becone aware of the possible consequences
of a given hazardous waste di sposal program and the EPA
and state agencies can identify, understand and
acconodat e protest before a group becones alienated.

Approach: At each case study we will docurment the sequence of
events |leading to controversy and interviewthe actors
who were involved: scientists and engi neers, government
officials, commercial and media interests, along with
public interest group representatives, and individual
activists.

St at us: VW have terninated the research and will shortly present
the Final Report to the EPA. Mich of the background work
was conpl eted prior to this reporting period. Qur
activities since the beginning of 1995 are |isted bel ow

1) In late January we attended an EPA/ NVED Public Hearing
on the develand MII Superfund site in Silver Gty, New
Mexi co. Interviews with EPA and NMVED officials were
conducted. In the course of this trip we becane convi nced
that AQeveland M1 did not fundamentally involve a
question of environnental equity. What was evident was a
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ri gorous procedural process on the part of EPA/ NVED to
i nsure conpliance with CERCLA and with the Executive

O der on environmental equity. W were particularly

i npressed with the project directors for both EPA and
NMED who di d evi dence awar eness of the equity issue and
actively pursued it in the adninistrative process.

2) In February we again traveled to Austin where we
interviewed appropriate officials with the Texas Low
Level Radioactive D sposal Authority and the Texas

Nat ural Resource Conservation Comm ssion. In spite of
sone friction with the Director of the TLLRDA we received
cooperation fromthat agency. The basic problemis that
representatives of that agency did not understand the
concept of institutional racismoffered by Professor

Nei ghbor as a partial explanation for the | ocation of the
di sposal site in Hudspeth County.

Interviews were al so conducted with appropriate officials
in the TNRCC dealing with the problemof air pollution in
El Paso. They are well aware of the issue of
environmental equity involved in the application of the
Qean Air Act to B Paso but did not, at the tine, regard
it as a major deterrent to inplementation of the 1990
Act.

During this same tine frane the state of Texas and the
EPA becane | ocked into a battle over state inpl ementation
of the dean Air Act and the state of Texas suspended
conpliance with the Act pending appeal and review by EPA
New Gover nor Bush sanctioned the EPA for failing to take
into consideration the unique international setting of H
Paso's air pollution problem As a result, Texas refused
to inplement the required centralized mandat ed vehicl e
testing programrequired for H Paso, Dallas, and Houston
and has opted for maintaining the |ess-rigorous

decentral i zed testing program A decision fromEPA on
testing is expected sone time in Septenber 1995. In
several meetings with representatives of Congressnan

Col enan' s office, Mayor Larry Francis, and others, the

i ssue of environmental equity as applied to air

pol l ution conmpliance on the part of E Paso was raised
but the question of equity played a very minor role in
both the city's and state's opposition to the mandat ed

pr ogr am

3) In early March both Professsor Neighbor and Prof essor
Bath travel ed to Region VI headquarters to interview EPA
officials on separate occasions and over separate issue.
Pr of essor Nei ghbor interviewed EPA officials over the
question of the develand MII| site and over the Sunl and
Park landfill site. Professor Bath interviewed officials
over the air pollution inplenentation programand the
Sunl and Park disposal site. In all cases the conmitment
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of Region VI to the question of environnental equity was
regarded as sincere but sonewhat perfunctory.

4) In April Professor Neighbor presented a paper in the
Associ ation of Borderlands Schol ars of the Wstern Soci al
Sci ence Associ ation Annual Meeting on the develand MI |
site; Professor Bath presented a paper on the Sunl and
Park disposal site at the same conference. By this time
all the background case studi es had been conpl eted and
all that renained was further interviews, mainly with New
Mexi co of ficials.

5) I'n May Professor Neighbor traveled to Santa Fe for

interviews with NMED people on eveland MII. Al so
interviewed were the environnental equity officers for
New Mexi co.

6) In August Professor Bath traveled to both Las O uces
and Santa Fe for interviews with New Mexico offcials over
the Sunl and Park disposal site.

7) Qurrently the Final Report for EPA on the project is
being witten and will be finished prior to the end of
August. As a guideline the EPA's strategy for
environmental equity is being applied to the four case
st udi es.

Potential Users: Various governnental agencies and public
i nterest groups.
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Project Title: Long Term Performance of Cenentitious
Wasteforns in the Unsaturated Zone:
The Rol e of Soil Gasses

Principal Investigators: Dr. John Walton, Ph.D. and Dr.
Ant hony Tar qui n, Ph.D.

Goal : To research the effect of carbonation on | eaching of
cenentitious wasteforns, and devel op conceptual and
mat hemati cal nodel s fromthe experinental data to
descri be carbonation effects.

Rat i onal e: Cenent - based wasteforns are anong the nost commonly used
wast e di sposal and site renediation options. However
concrete know edge of the processes controlling | ong term
performance of the wasteforns is |acking. The presence
of carbon dioxide in soil gasses can result in
carbonation during underground storage. It is therefore
inportant to see how this process affects |eaching of
wastes into the water table. Know edge of how the
| eaching rate is affected by O concentrations in the
at nosphere can be very useful in nmodeling of this
process, which in turn will allow for better informed
deci si ons on the proper remedial actions to be taken

Appr oach: In the United States wastes are required by law to be
pl aced in the unsaturated zone. In the |aboratory,
performance of the wasteforns is evaluated using fully
wat er-saturated conditions. The presented research
conbi nes an experimental and nodel i ng program approach to
eval uate the rol e of the carbon dioxide reactive
conponent of soil gas on the | ong-term perfornance of
cementitious wasteforns. Cenentitious wasteforns
contai ning large concentrations of ions were cast and
exposed to an accel erated environment for carbonation
then subjected to | eaching tests. The |eachate was then
anal yzed for various contam nants including: |ead,
strontium cadmum cobalt and nitrate.

St at us: Carbonation and | eaching test of the cenentitious
wast ef orns have been conpl eted and a mat henatical nodel
has al so been devel oped. In addition, analysis of nost

of the contaninants has been conpleted. Three rounds of

| eaching tests were perforned. The first round of tests
was conducted in order to determne the ion concentration
in the contam nant necessary to obtain detectabl e
concentrations in the | eachate. In the second round of
tests all metals except Strontiumwere found to be at or
bel ow the detection limts of the anal ytical equipnent
available in both the carbonated and control sanples. |In
the third round of tests a nmore aggressive environment
was created by using acetic acid as the | eaching nedi um
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This was done in order to obtain higher quantities of the
netals in the leachate. Results are anal yzed by
conparing the experinental data with theoretical nodels
of the | eaching process. Anal yses have shown t hat
carbonation results in increased diffusion for nitrate,
while retarding it for metals such as strontium The net
result of carbonation rmay be to either increase or
decrease the contam nant rel ease rate and depends upon
the specific contam nant of concern.

Potential Users / Potential users could be any private
industry or public entity which can

Technol ogy Transfer: use solidification and stabilization with
cenentitious nmaterials as a waste managerent
opti on.

O her Personnel : Dr. Robert Snmith, a geochenist at the |Idaho

Nati onal Engi neering Laboratory has assisted
with the project. Dr. Snith and Dr. VWalton
previously devel oped nodel for the effect of
solid solution in calcite on | eaching from
carbonat ed wast ef orm
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Project Title: Bi oreduction of Chromumin

Contam nated Soils and Potenti al
Application to the Biorenediati on of
G (M) Contamnated Sites

Principle Investigator: Dr. Philip Goodell, Ph.D

Coal :

Rat i onal e:

Appr oach:

St at us:

The overal | objective of this study is to deternine what
soi | physical, chem cal and biol ogical factors control
the speciation and thus, mobility and toxicity of O in
cont anmi nat ed soils.

Soi |, sedinent, and groundwater are often contaninated
with chromum and at high concentrations O is toxic and
carcinogenic. O (V) exists as the chromate anion, is
much nmore nobile than O (111), and is nmore toxic. O (M)
reduction to O (l11) will imobilize . Sone

m cr oor gani sms can survive in environnents contam nat ed
with high concentrations of O, and enzymatically reduce
(M) to O(lIll). The hypothesis of this study is that
m croorgani sms play an inportant role in determning the
speciation of O, and thus its toxicity and mobility, in
soils and sedinents. However, past studies of the
speciation and fate of chromumin the subsurface have
largely ignored mcrobial processes. It is anticipated
that soil mcroorgani sns can be biostinulated to
enzynatically catal yze the reduction of O (M). This
could lead to the devel opment of new bi oremedi ati on

t echnol ogi es for O -contam nated Superfund sites.

Bi orenmedi ation is potentially a | ess expensive cl eanup
net hod than those currently used, and one that could be
used wi thout adding nore toxic chenmcals to the

envi ronment .

Sanpl es were collected fromseveral O (V) contani nated
sites. These were anal yzed m crobiol ogically and
chenically. The genetic potential for O reduction was
correlated with O content. The soil fromeach site was
used in batch culture studies to determne the potenti al
for biostimilating the reduction of O (M) in

cont anmi nat ed soils.

Surface soil sanples were collected from4 sites.

National Chromiumand Leigh Metals are located in
Qdessa, Texas and are former chrome plating facilities
currently listed as Texas Superfund sites.

Uncont am nated control soil was collected fromtwo
different |ocations. Al soil sanples were digested in
hydrochl ori ¢ aci d and hydrogen peroxi de, and then

anal yzed by I CP for selected heavy netals. At both
contam nated sites no other heavy metals were present at
contanminant levels. The concentration of soil total O
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at Leigh netals was 100 ng kg ! and at National Chrom um
the concentration was 29,600 nmg kg %

O (M) resistant bacteria were isolated both directly
fromthe soil and after an aerobic enrichnent procedure.
Bacterial populations resistant to as much as 500 ng L

O (M) were directly isolated fromLeigh Metals and both
uncontam nated control (20 ng kg ! total O) soils, but
none resistant to this concentration were directly
isolated fromNational Chromumsoil. The nunbers of
bacterial colonies resistant to 100, 250, and 500 nmy L

O (M) isolated fromLeigh Metals, Control 1, and
Control 2 soils were approxi nately the same. These
results indicate that if O-tolerant nicroorgani sns are
present in uncontaninated soils, the genetic potential

for bioremedi ati on may be present in nmost soils,

uncontam nated as well as contamnated. This is contrary
to previous suggestions that O -contam nated soils and
sediments select for O-tolerant strains. To test the
hypot hesi s that the genetic potential for bioreduction of
O (M) is present in nost soils, another set of
experiments was conducted to determne if m croorgani sns
capabl e of nediating reduction of O (M) to O(lIIl) were
al so present in these soils. The slightly contani nated
Lei gh and both non-contam nated control soils were added
to batch cultures spiked with 1000 ng L T aM). In
these batch culture studies, O (M) was reduced 24% (from
1000 ng L' to750 ng L ') inthe 2 control soils, and
30% (from21000 ng L "*to 700 ng L %) in the Leigh Metals
soi | .

A method for determnation of O (M) by ion

chr onat ography was nodi fied for our purposes. This

nmet hod uses ani on exchange to separate chronmate ani ons
fromother chenical conponents, including O (111). After
separation, chromate ion is then nixed in a post-col um
reactor to devel op col or, absorbance neasurenent is then
used to quantify chromate. This nethod is an inprovenent
over the commonly used di phenyl carbazi de colorinetric

met hod.

Soil collected fromthe heavily contaninated [ 10,000 ngy
kg’ O (M)] National Chrom um Superfund site was used in
batch culture studies to determne if the indi genous

m crobi al popul ations coul d aerobically reduce (V) to
O(l11)y. O(M) concentrations in the soil solutions
were reduced 35% (from2,000 ng kg 'to 1,300 ng kg %)
under enrichment conditions. O (M) reduction was found
to be biologically mediated. Thus, results indicate that
m crobial communities in highly O contam nated soils
can be significantly stimulated to reduce O (V).

Previ ous studi es have suggested that high organic

content of soils is associated with chronate reduction.
In one of these studies, it was reported that O (M) in
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water was reduced to O (111) when applied to soil

anended with cow manure. It could be inferred fromthis
study that soil amended with sewage sludge, with its high
m crobi al diversity and organi ¢ carbon content, woul d
also facilitate reduction of (M) inirrigation water.
Aerobi cal |y and anaerobical |y di gested sl udge was added
to sone enrichnent cultures containing soil fromthe
National Chromumsite to determine if increasing the

m crobial diversity would increase the rate of chromate
reduction. Surprisingly, chromate was not reduced in

enrichment cul tures which al so received sludge . It
appears that abiotic components in sewage sl udges i nhi bit
aerobi ¢ bioreduction of O (V). Qur results indicate

that sewage sludge woul d probably not be useful for this
type of biorenediation.

| ndi genous fungal popul ations resistant to 1,000 nmy L -1
O (M) were routinely isolated fromall soils. A fungi
resistant to 2,000 ng L ! O (M) isolated fromthe
National Chromiumsoil was used in a batch cul ture study
to determine if it could al so mediate chromate reduction.
O (M) was reduced 60%in cultures initially containing
500 g L' (to 200 ng L %), 30%in cultures initially
containing 1,000 ng L "' (to 700 ng L "), and 20%in
cultures initially containing 2,000 ng L ‘1 (to 1,600 ng L -
). The rate of chromate reduction was the sanme in all
cultures, irrespective of the initial chromate
concentration. Thus, these results indicate that

i ndi genous fungal populations within & contani nated
soils nmight be a biologically significant conponent of
community structures capable of intrinsic

bi or ermedi at i on.

The first stage of a bioremediation project is to
determine if the organisms with the genetic ability to
nmedi ate the desired transfornation are present. e
commonl y used approach is the direct plate-count
procedure. Wen soil fromthe National Chronmiumsite was
direct plated onto nedia containing 500 ng L 1 O(M) no
organi sms grew. However, when this sane soil was

enriched, bacterial col onies were isolated which grew on
medi a concentrations of 500 ng L -, and organi sns grew
in the enrichnent cultures which contained concentrations
of as much as 2,400 ng L ! O(M). In other words,

al t hough organi sns resistant to as much as 2,400 ng L -1
O (M) were present, the direct plate-count procedure

i ndi cated that none were resistant to concentrations of

500 g L O(M). Previ ous studi es have used the

direct plate-count nethod to evaluate if indigenous O -
resi stant nicroorgani sns are present in a contam nated
soil, but it can be concluded fromthese results that

using only direct plating approaches can be ni sl eadi ng.

A maj or setback for the project occurred in August 1995.
The W/M'S detector for the ion chromatograph fail ed and
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the cost for replacement was $8,000. Funds were not

i medi ately available and thus it was not replaced until
Decenber 20, 1995. This anal ytical device is critical

to our research because it is used to quantify (V).
Therefore, the experinental portion of the project was

nostly on hold for 5 nonths.

Potential Users / EPA renedi ation efforts.
Technol ogy Transfer:

O her Personnel : This work is being done with Dr. Suresh

Pillai and Dr. Medhi Ali, Texas ASM Resear ch
Station, BH Paso, Texas.
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Project Title: Cyanobacteri al Bio-Reactors for the

Princi pal

Coal :

Rat i onal e:

Appr oach:

St at us:

Renoval of Heavy Metals from
Cont am nated Soils and Streans

| nvesti gator: Robert Webb, Ph.D.

The | ong range goal of our sub-project is to genetically
engi neer cyanobacteria to sequester arsenate at very high
| evel s. The engineered cells can then be i mobilized on
solid supports to produce bioreactors capabl e of renoving
arsenate from contam nated sol utions

The benefits of using cyanobacteria for this purpose is
their nultifaceted ability to deal with heavy netal s and
the fact that the major energy input for the proposed
systemw || be sunlight. These organi sns denonstrate
natural abilities of arsenate uptake, reduction, netal
binding to their calyx, incorporation of nmetal into

pol yphosphat e granul es and the binding of netals to

net al | ot hi oni nes. These mechani sns can be mat hematical ly
nodel ed to deternmine the feasability of this approach to
renedi ati on once netal binding and gene expression
parameters are determi ned and optim zed.

W approach this project froma nunber of different but
interrel ated avenues. W are | ooking for proteins whose
expression responds to arsenate stress. Some of these
novel proteins may play a direct role in the tolerance to
arsenat e exhi bited by the cyanobacteria. Qur attenpts to
identify these proteins are done two ways; by direct
exam nation of protein profiles and by an approach using
geneti c conpl ementation. W are cloni ng genes whose
protein products are known to participate in cellular
responses to arsenate in attenpts to overexpress them or
destroy their function so as to increase arsenate
accunul ation inside cells. W are studying the function
of various cyanobacterial gene pronoters to identify
arsenat e responsi ve el enents and strong pronoters we nay
use to overexpress arsenate binding proteins. V& will

al so exam ne the synthesis and properties of
cyanobact eri al pol yphosphate granul es since they could
serve as an excel lent sink for sequestered arsenate.

Over the past year we have made significant progress in
i nvestigations of the responses of cyanobacteria to
environmental stresses. The goal s of these studies have
been to understand better the nol ecul ar mechani sns
involved in these responses at the | evels of cellular
physi ol ogy as well as gene and protein expression and to
nore thoroughly characterize the roles of proteins such
as MapA and G oEL in these responses. These results
provi de insight into the mechani sms used in the assenbly
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of bi ol ogi cal menbranes and i nto mechani snms of nutrient
upt ake across menbranes and into cells.

W have focused our attentions in this area primarily to
the cyanobacterial responses to arsenate and arsenite.
The arsenate ion resenbl es phosphate in georetry and
size. It has been shown that arsenate is taken up by E
coli and Staphyl ococcus sp. cells via phospate

transl ocators of the bacterial cytoplasnic menbrane.
Toxic effects of this ion may include perturbation of
nor mal phosphate netabolismin reactions such as nucleic
acid polymerization and the ATP utilizing reactions of
the cell. These bacteria reduce arsenate intracellularly
to less toxic arsenite and actively punp arsenite out of
cells via an ATP dependent arsenite punp.

The cyanobacterial response to these conpounds is
dramatically different. Al strains of cyanobacteria
tested, are extremely resistant to arsenate when grown
under nornal conditions. W hypothesi ze that the nornal |y
expressed cyanobacterial phosphate uptake system can
clearly distinguish between arsenate and phosphate so
that arsenate never enters the cyanobacterial cells. Wen
t he cyanobact eri um Synechococcus sp. PCC 7942 i s grown
for 6 days in the absence of phosphate in the culture
medi um this organi smexhausts its intracellul ar stores
of phosphat e (pol yphosphat e granul es) and expresses a
second, higher affinity phosphate translocation system
Under these conditions, Synechococcus sp. cells becone
sensitive to arsenate at |evels conparable to
sensitivities found for other bacteria. This effect is
not due to phosphate starvation al one since these assays
of growth are perforned in the presence of added
phosphate. W& propose that the high affinity phosphate
transl ocat or does not distingui sh phosphate from arsenate
as clearly as the constitutive phosphate translocator. W
further suspect that the cyanobacteria do not possess an
arsenate reductase activity nor an arsenite punp.

Again in contrast to the situation found in other
bacteri a exam ned, the cyanobacteria are exquisitely
sensitive to arsenite. W have shown that arsenite

conpl etely inhibits photosynthetic oxygen evol ution
imedi ately after its addition to active cells. Qur
hypothesis is that arsenite mmcs carbon dioxide. This
is consistent with the effects on oxygen evol uti on not ed
above and the fact that non-photosynthetic bacteria
cells are unaffected by arsenite. Another possibility is
that arsenite affects photosynthetic el ectron transport
however, sinilarities between this process and bacteri al
respiratory electron transport weaken this hypothesis.

W have isolated and characterized cyanobacterial strains

fromsites known to be contam nated with high I evel s of
| ead, cadnium and arsenic and conpared the grow h of
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these strains in the presence of many netals to that of
the laboratory strains Synechococcus sp. PCC 7942 and
Synechocystis sp. PCC 6803 as well as to nutant
Synechococcus sp. strains with genetically engineered
lesions in the stress response genes mapA and groEL. The
natural isol ates show very high levels of resistance to
all netals tested conpared to published data concerning
non- phot osynt hetic bacteria. \W& are attenpting to nore
fully characterize these resistance mechani sns. The
results concerning the mutant strains have been
especial ly interesting. Deletion of the mapA gene confers
i ncreased resistance to metals while constitutive and
uni nduci bl e expressi on of groEL causes a greater
sensitivity to netals relative to wild-type cells. These
studies will further our understanding of the role of

G oEL in responses to environnental challenges and will
hel p us define a precise cellular role for MapA (an iron
limtation stress induced protein) in cyanobacteria

met abol i sm

Potential Users / Technol ogy Transfer: Not yet Identified

O her Personnel : None
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Project Title: Renoval and Sel ective Recovery of

Princi pal

Coal :

Rat i onal e:

Appr oach:

Heavy Metal lons from Superfund Sites
Usi ng Bi ol ogi cal Materials

| nvesti gator: Dr. J. Gardea-Torresdey, Ph.D.

The main objective of this project is the study of
various species of alfalfa (Medicago sativa) for the
renoval of toxic heavy metal ions from contaninated
waters (especially waters in superfund sites). Toxic
netal binding by the alfalfa cells and also the

i mobi lized cells will be investigated.

Accumul ation of toxic metal ions in water supplies is a
matter of increasingly grave problem Many ground and
surface waters are currently contamnated with toxic
nmetal s and sone contani nated sites have been classified
as Superfund sites. At the present tine, devel opment of
| ow cost innovative technol ogies for the renoval of toxic
heavy metal ions fromwaters is of great inportance. We
propose to study the metal binding capabilities of

bi ol ogi cal | y-derived materials. Sone plant species grow
on soils heavily contaninated with toxic metals and are
tolerant to the toxic effects of these metals. Thus,
these plants nay be biologically adapted to bind netal
ions. Based on this criteria, we have identified alfalfa
as a potential biological material for the renoval of
toxic netal ions fromcontamnated waters. Prelininary
experiments in our |aboratory have shown that alfalfa nay
have a strong affinity to bind metal ions. Four
concurrent areas of research will be active:

1). ldentification of toxic heavy netal ions present in
Superfund sites in the State of Texas.

2). Bench scal e | aboratory batch experinents to study the
bi ndi ng properties of the identified netal ions to
various species of alfalfa.

3). Study of metal binding to the i mobilized bi omass
under flow conditions using a colum technique.

4). Examine the possibility of removing toxic netal ions
fromactual contam nated waters from Superfund sites.

Qur investigation results wll provide val uabl e
information into the application of an innovative

t echnol ogy (biol ogical naterials) for the renmoval and
recovery of toxic netal ions fromcontamnated waters
from Superfund sites.

This project consists of four phases. Phase one involves
the investigation of Superfund sites in the state of
Texas, which have waters contaninated with heavy netal
ions. This phase will deternine the netal ions which
will be investigated. Phase two entails "batch"

| aboratory experinents to determ ne netal binding
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St at us:

capabilities of the various alfalfa species. Phase three
consists of the study of metal binding to the alfalfa
cells in a "colum technique". The alfalfa bionasses
will be immbilized in a silica natrix and the granul ated
pol ymer will be packed in colums to study their netal
ion binding properties. Finally, the infornation gai ned
in the previous phases will be required to perform phase
four. Phase four will consist of perforning netal

bi ndi ng experiments at optinum conditions using the

col um techni que with the actual contaninated Superfund
waters. Qur investigation results will provide val uabl e
information that nay lead to an al fal fa-based innovative
technol ogy for netal renoval and recovery from
cont ani nat ed wat ers

W% conpl eted phase one, and have found 16 Superfund sites
inthe state of Texas to have waters contaninated with
heavy metal ions. These netal ions include nercury,

zinc, chromum |ead, copper, silver, barium cadm um
arseni ¢, and nickel . Kirk Tiemann, who joi ned the
project in August, has obtained his naster's degree in
chenmistry, and this project has contributed to his

thesis work. |In addition, Jorge CGonzal ez who joi ned our
project in the fall of 1994 will also be per suing his
nmaster’'s degree. |In addition, Osval do Rodriguez has

joined the project and will be per suing his bachelor’s
degr ee.

Phase two of the project has been conpleted and the
alfalfa varieties have been grown by Dr. John Henning
research group at New Mexico State University. Dr. John
Henning is an expert alfalfa breeder. Four pure alfalfa
varieties (gernpl asns) were harvested. These pure
varieties included the follow ng gernplasns: African,

Fl em sh, Ladak, and Peruvian. |In addition, two contro
varieties and a drought-stressed variety were harvested.
e of the control varieties (Mapa) was grown along with
the pure gernplasms and the other (Mal one) was grown
separately. The drought resistant variety (Cal West-30)
was grown under low irrigation conditions.

During this past year we have conpl eted the batch

| aboratory experinents for the binding of Cadm um
Chromuml1ll, CiromumMW, Copper, N ckel, Lead, and

Zi nc. C the seven different populations of alfalfa
studi ed, we have observed an optinal binding pH at
approximately 5.0 and uptake time of less than five
mnutes for the netals studied. Batch |aboratory
experiments show that alflafa bi omass is capabl e of
efficiently binding these heavy metals with the exception
of Chrom un(\V).

During phase three, a “colum technique” was utilized to

study netal binding by the bi omass under fl ow conditions.
Gound alfalfa was entrapped in a Sodium Silicate pol yner
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to forma granul ar resin which was used as a “biofilter”

i n packed col ums. Sol utions of netal ions prepared in
the | aboratory were passed through six nL. of imobilized
bi omass (like ion-exchange resins) and anal yzed to

det erm ne netal uptake. W have found that inmmobilized
African shoots have the ability to remove Cadmuml |,
Chromium 111, Copper Il, Nckel Il, Lead Il, and Zinc |1
from sol ution. Repeat ed cycl es of these experinments
have been conducted for Copper ions on the same col unm
to determine if the colum can be reused. After twenty
cycles the col um shows no significant loss in
efficiency. Interference studies were perforned by using
batch | aboratory experiments to determine if naturally
occurring Magnesi umand Cal ciumions will bl ock heavy
netal binding. Calciumand nagnesium are preval ent ions
in water that saturate commercial ion exchange resin
filters. Batch |aboratory experiments were performed
with optimal binding pH and time to deternine what the
effects of differing hard water concentrations wll have
on the binding of heavy metals to the alfalfa bi omass.
Results fromthese studies show that cal ci umand

magnesi um do not significantly reduce the binding
efficiency of CadmumIl, Chromiumlll, Copper Il, N ckel
Il, Lead Il, and Zinc Il to African alfalfa shoots, even
at concentrations as high as 8,000 ppm

During this year, we have submitted two papers to the
Journal of Hazardous Materials of our results for N ckel
upt ake by the different alfalfa popul ations, and for the
study to remove copper ions fromsolution by silica

i mobi lized alfalfa using the “col um techni que”. These
two papers have been accepted and are now in press. The
first paper sent to Solvent Extraction and |on Exchange
has been published. The students working on the project,
Kirk Tiemann and Jorge CGonzal ez, won two second pl ace
awards for research project conpetitions and al so
presented a poster and gave a sem nar at the Tenth Annual
E.P. A Conference on Hazardous WAste Research. In
addition, two papers fromthe presentations at the EPA
conference at Kansas State University were published in
the Proceedings of the Tenth Annual E.P. A Conference on

Hazar dous WAst e Resear ch

Potential Users / This could be a new i nnovative

Technol ogy Transfer: technology for the renoval and recovery of
toxic netal ions from contam nated superfund
sites.

O her Personnel : Dr. J. A Henning ( Agronony and Horticulture

Dept., New Mexico State University )
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Project Title: Devel opnment of R sk Assessnent and

Princi pal

Coal :

Rat i onal e:

Appr oach:

St at us:

Ri sk Comruni cati on Met hods for the
US- Mexi co Bor der

| nvesti gator: Janmes VanDerslice, Ph.D

To address environmental equity concerns associated with
Superfund activities by devel opi ng nethods for 1)
explicitly incorporating racial, ethnic and economc
characteristics of potentially-exposed popul ations into
the risk assessnent process, and 2) inproving risk

communi cati on by devel opi ng a better understandi ng of how
environmental risk is perceived and how i nfornati on about
envi ronmental risks is best transmtted.

Due to a widespread concern about existing waste di sposa
practices al ong the US Mexico border, risk assessment and
ri sk communi cation will be key EPA activities in the
border region. A better understandi ng of the popul ations
potentially affected by hazardous waste di sposal sites is
needed in order to eval uate the soci o-econonic
characteristics of those at highest risk, and to

i npl emrent ri sk managerent strategi es which are accepted
by | ocal conmunities.

A method will be developed to link racial, ethnic and
econom ¢ data to specific target popul ations on the basis
of proximty to a potential site of a chemcal rel ease.
Focus groups and a survey will be used to coll ect

i nformati on on how environnental risks are perceived,
where peopl e get information about environnenta

probl enms, and what sources of infornation are perceived
as credible.

The project is conplete. Methods have been devel oped to

i ncor porate soci o-economc data fromthe US Census into a
@S on the basis of block groups, and to retrieve this
dat a based on various geographic criteria. These criteria
include a) a circle around a point (which sinul ates
exposure related to the distance to a site such as a

| eaki ng storage tank), b) a specified set of census

bl ocks, bl ockgroups or tracts, or c) any area of

potential exposure delineated by an irregul ar shape
defined by the user as a pol ygon or set of pol ygons drawn
on a map and entered into the AS using a digitizer.
Several probl ens have become apparent using this
approach. First, a relatively high-degree of training is
required to use Arc-Info or even Arc View, liniting the
application of these techniques; local or regional health
or environnental agencies do not appear to have the
nmanpower or conputer resources to inplement such a
system Second, a PG based @S system | acks that
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Pot ent i al

processi ng power and storage capabilities to easily
devel op new coverages on a county-w de basis. A regiona
A S dat abase woul d present even greater problens. Thus

ei ther the devel oped data bases nmust be provided to the
user of a PC based system or the user nust have a
workstation. finally, in nost areas along the U S.-Mxico
border, H spanics account for the largest proportion of
the popul ati on. As such, there are serious issues
regardi ng the sel ection of comparison popul ati ons for
assessi ng environmental justice.

The study to exam ne risk perceptions in three H Paso
communities was quite successful. Atotal of 7 focus
groups were conducted. Based on these results, a 125-item
i nstrument was devel oped and admini stered to

approxi matel y 50 househol ds in each of three H Paso
comunities: the |lower valley, the east side, and the
west side. The questionnaire elicited infornmation
regardi ng what environmental problens ere perceived to
pose the greatest risk to the respondent’s famly and to
El Paso as a whol e, where the respondent got infornation
about environnental |risks and how credible these sources
were perceived to be, and the respondents attitudes
regarding their ability to control environmental risks,
the government’s ability to control environmental risks
and the inportance of environnental risks vis-a-vis other
probl ens they faced. A total of 147 questionnaires were
conpl eted. The infornati on was entered into a database
and anal yzed. The results provi ded sone i nport ant
insights into the differences in risk perception and in

t he under st andi ng of environmental probl ens. Perceptions
of risk the know edge about environmental risks was
significantly different between the three commnities.

Tel evi sion was the nost inportant source of infornation
In contrast only a very snall proportion of the
respondents had even heard of the USEPA Mst governnent
agenci es were not seen as credibl e sources of

i nformati on. Wiile nost respondents felt that something
coul d be done to reduce environnmental risks, a najority
had no idea about specific actions that they coul d take.
The results of the survey and recomrendati ons for actions
to inprove risk communication, as well as ideas for
further research are presented in the final report.

A day-1 ong workshop was hel d for individuals involved in
envi ronmental activities and outreach efforts fromthe H
Paso Cty-County Health and Environnental District, UTEP
and other local environmental agencies. Despite persona
invitations, only half of the targeted individuals were
present. At this neeting, the results of the survey were
presented, a risk comrunication sem nar was presented
and specific strategies for inproving risk communication
wer e di scussed.

Users / USEPA and TNRCC ri sk assessors; state and
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Technol ogy Transfer: county health officials working wth border
communi ties on environmental health problens;
UTEP outreach workers addressing
envi ronment al i ssues.

O her Personnel : Theresa Byrd, Ph.D. Co-Pl, Susan Peterson,
MPH, MD Anderson Cancer Center, University of
Texas Health Science Center.
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Project Title: Bi odegradati on of Chlorinated Al kenes
and Chl ori nated Benzenes by Aerobic
M crobi al Metabolism

Princi pal |nvestigator: M Neal Guentzel, Ph.D.

Goal : The overall goals of this multiple-year project are: (1)
to determine if bioremediation of chlorinated al kenes and
benzenes is a viable option for treatment of these and
other organic contaninants at a Superfund site; (2) to
devel op a predictive nodel for field application of
bi oremedi ation; and (3) to conduct field denonstration
st udi es.

Rat i onal e: Cont ani nati on of the environment by toxic organics
through a variety of avenues, including accidental
di scharges of petrol eum hydrocarbons, past and current
negl i gence, and industrial production and rel ease of
xenobi otics has created a nunber of |ocalized
environmental crises of enornous proportions.
Chlorinated al kenes and benzenes are anong the hazardous
chenical s nost frequently found at priority contam nated
sites. Conventional renediation options include

incineration, landfilling, chemcal treatment, and in
situ fixation, all of which are costly, pose regul atory
probl ens, and have an increasingly bad public image. In

contrast, bioremediation is gaining widespread public
support as an environnental ly friendly approach to site
cl eanup and can provide relatively rapid remediation at a
| ower cost and with no lingering liability. However,
many aspects of environmental biorenediation remain
enpirical and ad hoc; the process |acks the solid
scientific experimental base needed to increase its
predictability and diversify its applicability. Qur
proposed nul ti-year research will address these probl ens
t hrough | aboratory characterization of biodegradation of
chl ori nat ed hydrocarbons, conputer-based predictive
nodel i ng of the bioremnedi ation process, and insitu field
denonstration of the bi oremedi ati on nodel and processi ng
technol ogy at a Superfund site. The proposed work is
highly relevant to the Superfund Environmental Research
Programas it is directed toward characterizing and
enhanci ng the m crobi al degradation of conpounds found at
many abandoned waste sites. Results of this research

i ncl uding determ nation of optimal remedi ation paraneters
and devel opnent of a predictive biorenediation nodel,
shoul d be applicable to many Superfund sites nationw de.

Appr oach: Exi sting conputer nodels used to describe biorenediation
have not adequately addressed the rol e of m croorgani sns
in contam nant degradation. This project's unique focus
is to establish a mcrobial foundation for the
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St at us:

devel oprrent of a predictive bioremedi ati on nodel, to
refine this nmodel using |aboratory sinulations and
finally to evaluate the perfornance of the nodel at an
exi sting Superfund site. A series of research tasks will
be undertaken to acconplish these specific aims.
Initially, indigenous mcroorganisns will be isol ated
froma Superfund site and screened for their ability to
nmet abol i ze sel ected chl orinated al kenes and benzenes.
Sel ected isolates and organisns froma "library of
degraders" in the UTSA Biorenedi ati on Laboratory wth
denonstrated ability to metabolize chlorinated

hydr ocarbons will be used to construct m crobia
consortia for use in subsequent studies.

Physi cal nodels will be used to conduct |aboratory
testing of renediation of chlorinated hydrocarbons,
varyi ng essential paraneters needed for devel opnent of a
prelimnary conputer nmodel. Initial reactor studies wll
enpl oy liquid-sand slurries as "flask" nodel s.
Subsequent |y, nodel s simulating surface and subsurface
soil zones will be constructed and used to continue the
devel oprent and refinenent of a conprehensive conputer-
based bi orenedi ati on nmodel designed to yield the various
in situ process parameters. Finally, in collaboration
with end users such as the TNRCC and private remediation
contractors, the validity of this nmodel will be field-
tested at a priority site such as the Pioneer G| and
Refining Conpany. Field data will be used in further
refi nement of the predictive nodel

Phase 1: ldentification of Superfund-Related Sites and
I solati on and Characterization of Indi genous
M croorgani sms [June 1, 1995 - Decenber 31, 1995]

Three techni cal tasks were undertaken on an accel erated
schedul e to isol ate and screen indi genous nicroorgani sns,
determ ne rates and products of degradation, and devel op
appropriate alliances with regul atory agencies and site
managers that will permt field denonstration testing of
the in situ bioremediation process.

Task 1.1. To isolate and screen i ndi genous
m croorgani sns from Superfund sites to sel ect organi sns

capabl e of netabolizing sel ected chlorinated al kenes and

benzenes

Phase 1 research utilized the Pioneer G| and Refining
Conpany site | ocated near Sonerset, Texas, in southern
Bexar County. The nanagenent and pendi ng cl eanup of this
hydr ocarbon contaninated site is the responsibility of
the Texas Natural Resources Conservation Commi ssion
(TNRCC). A ssite visit by UTSA personnel was conducted by
M. Dean Perkins, the TNRCC project nanager, on June 1
1995. M. Luke Parchman, Sormerset Gty Adninistrator

was al so present for the tour. Drs. Quentzel and More
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collected a total of ten sanples fromvarious |ocations
i ncl uding sanples fromwaste pits and brick tanks on the
site. These sanples were transferred to the UTSA

Bi orermedi ati on Laboratory for extensive m crobia

anal yses.

Sanpl es were plated as 10% aqueous slurries directly onto
nutrient agar as well as selective agars containing
either oil or phenanthrene + toluene. Nontoxic

bi osurfactants were used to treat those sanples having a
hi gh content of weathered asphaltic naterial as a neans
of solubilizing these sanpl es and rel easi ng any

associ ated nicrobes. Individual colonies, representing
di ver se norphol ogi es, were isolated after 1 - 4 weeks.

In addition, enrichment cultures were prepared by

i nocul ating sanples into mnimal broth containing

phenant hrene or trichl oroet hyl ene (TCE) +

trichl orobenzene (TCB) as the sol e source of

nmet abol i zabl e carbon. Enrichnent cultures were

nmai ntai ned in a shaki ng i ncubator at anbi ent tenperature
over a period of 4 - 6 weeks. Aliquots fromeach culture
were plated onto agar plates at weekly interval s and
colonies were isolated in pure culture.

Usi ng these isolation techniques, a total of 350
bacterial isolates were recovered fromnine of the
original ten sanples. These isolates were subsequently
screened for their ability to utilize individua

hydr ocarbons or nmore conpl ex hydrocarbon m xtures as a
carbon sour ce. A total of 70 bacteria denonstrated somne
growth on at |east one of the hydrocarbons tested.
Fifty-six isolates were observed to netabolize two or
nore of the hydrocarbons tested; while 14 isol ates gave
positive results on only a single hydrocarbon. Among
these isolates, 20 bacteria metabolized chlorinated
hydr ocar bons incl udi ng trichl oroet hane (TCA), TCE, TCB
and/ or 1, 2-di chl orobenzene (1, 2D).

Task 1.2. To establish rates and products of
degradation for indi genous degraders and m crobes
selected fromthe UTSA "Bi orenedi ation Library of

Hydr ocar bon Degraders" with known activity against target

conpounds

Ten individual bacteria were selected fromboth the UTSA
Bi oremedi ation Library and isolates obtained at the

Pi oneer G| and Refining Conpany site on the basis of
prelimnary screen data (above) for further hydrocarbon
degradation studies. Individual isolates were
transferred froma recently inoculated slant into 25 nL
vol unes of basal mninmal salt solutions (BVBS) containing
ei ther TCE, TCE + Tol uene, and TCE + Tol uene + 1, 2D

I nocul ated cul tures were mai ntai ned in an i ncubat ed
shaker for one nonth. The turbidity in each flask was

t hen anal yzed spectrophotoretrically and an aliquot of
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sanpl e was renoved for reisolation of bacteria. The
remai ning vol umes were stored at 4C for subsequent GJ M5
anal ysi s.

Results of GJ Ms anal ysis of each vol ume will be conpared
agai nst uni nocul ated sterile controls. Using this
approach, the degradative products of each hydrocarbon
sanple can be identified. On the basis of this
prelimnary hydrocarbon degradation testing, the

nmet abol i ¢ capacity of individual isolates to degrade

sel ected chl ori nated hydrocarbons is being verified.
Isolates with confirmed degradation capabilities will be
retested to establish degradation rates and to confirm
degradati on products.

Task 1. 3. To devel op an alliance between State,
Federal ., and Private interests to facilitate field
testing of biorenedi ation

Seni or investigators at UTSA Bi orenedi ati on Laboratory
have mai ntai ned contacts with the TNRCC Proj ect Manager.
Recently, TNRCC awarded a second contract to VWodwar d-

A yde CGonsultants (offices in San Antoni o, Texas) to
conpl ete additional site characterization at the Pioneer
Al and Refining Conpany site . It is anticipated that 6
to 8 additional nmonitoring wells will be installed to
depths of 20 to 70 feet with drilling to begin in
February/ March 1996. Prior to this time, Wodward-d yde
will be conpleting prelinmnary subsurface sanpling to
obtain material at various |ocations on site to determne
the nature and relative concentrations of contam nants.
The TNRCC project manager is facilitating interactions
bet ween UTSA Bi orenedi ati on Laboratory and Wodwar d-d yde
to obtain material s necessary for ongoi ng and proposed
research work related to this Superfund project;
specifically for remediati on of chlorinated hydrocarbons.

Potential Users / Texas Natural Resources Conservation

Technol ogy Transfer: Conmi ssion (TNRCC), Environmental Protection
Agency (EPA), Environmental Consulting Firns
usi ng bi orenedi ati on

O her Personnel : Dr. Barbara E. More, Co-Principal

I nvesti gat or
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Texas A&M Research Station,
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CENTER FUNDI NG

Fundi ng Recei ved Expended
Sour ces to date to date
EPA $3, 000, 000 $1, 778, 661
EPA, ot her $299, 729 $299, 729
(MNA)

O her federal $65, 220 $65, 220
(DCE: HBCU M ;

and MJTEC)

St at e/ | ocal

Uni versity $287, 958 $287, 958
(Mat chi ng)

Private Sector

Tot al $3, 652,907 $2, 431, 568

St udent Support*

Cat egory Nunber Mnorities Anmount

Under gr ad 29 19 $367, 060
G aduat e 19 8 $393, 216
Post Doc 0 0 0
Total s 48 27 $760, 276

*| ncl udes: MAl --%$299, 729;: MJTEC and HBCU M - - $65, 220
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“Upt ake of Copper lons from Solution by D fferent
Popul ati ons of Medicago Sativa (Alfalfa),” Solvent Extraction
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(Alfalfa) to Renove Copper lons form Solution ,” nanuscript
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“Reroval of N ckel lons from Agueous Sol ution by
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Decenber, 1995. e e V-6
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